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116
The specific gravity is measured per ASTM D5550 [26] . The Atterberg limits are 117 measured per ASTM D4318 [27] . The kaolin clay is classified as lean clay (CL) based 118 on the Unified Soil Classification System [28] . The moisture content is measured as 119 per ASTM D2216 [29] . The grain size distribution is measured using a laser particle 120 size analyzer Mastersizer 2000.
121
The physiochemical properties of GGBS and MgO are listed in Table 2 
138
The stock solutions of SAR are adjusted to three pH value of 2.0, 4.0, and 7.0 139 respectively. SAR with pH of 2.0 represents a strong acid rain in the field [2] .
140
Previous studies show that a binder with 9: 1 ratio of GGBS to MgO (dry weight 141 basis) yields relatively higher strength and lower leachability of stabilized 142 contaminated soils [14] . Therefore, the binder consisting of 90% GGBS and 10%
143
MgO (dry weight basis) is prepared. Three binder contents are set as 12%, 15%, and 144 18% (dry weight soil basis) which are typical contents in engineering projects [2] . The 145 water content and the Pb concentration are set as 45% and 2% (i.e., 20000 mg/kg)
146
(dry weight soil basis) to simulate a heavily contaminated site soil [11, 21] , In addition, the GGBS-MgO cement paste (GGBS : MgO = 9:1, water : cement = 0.6) 158 is prepared following the same procedure but without adding kaolin clay and 8 Pb(NO 3 ) 2 solution. Totally six identical soil samples are prepared with four samples 160 subjected to the semi-dynamic leaching test, and two samples used for the 161 measurement of specific gravity, water content and density before and after the 162 semi-dynamic leaching test. The crushed and sieved sample was also used for ANC 163 and XRD tests. In addition, one GGBS-MgO paste sample is prepared for XRD test.
164
In the authors' previously studies [2, 14] 
193
The cumulative mass of leached Pb is calculated by the following equation: 
Observed diffusion coefficient
273
The cumulative Pb per cross-section area of the soil is plotted against log (t) in larger cumulative pore volume than the specimens stabilized with 18% GGBS-MgO.
322
At the same GGBS-MgO content, the cumulative pore volume decreases as the SAR 323 pH increases, which is more noticeable when SAR pH decreases from 4.0 to 2.0. shown in Table 9 . Regardless of the GGBS-MgO content, the proportions of air pores 329 and intra-aggregate pores increase (more noticeable for air pores), whereas those of 330 inter-aggregate pores decrease when the SAR pH decreases from 7.0 to 2.0.
331
Increasing GGBS-MgO content is found to decrease the proportions of air pores while 16 increase those of inter-and intra-aggregate pores. buffering capacity (Fig. 4) 
X-ray diffraction analysis
GGBS-MgO after semi-dynamic test
